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Study of Hepatoprotective Activity of Portulaca oleracea L. 
on Rifampicin Induced Hepatotoxicity in Rat 

A.S. kulkarni*, B.D. Siraskar, A.D. Dcshpandc, A.V. Kulkarni, 
S.M. Dhonde, and Bingi 

Department of Pharmacology . Padam. Dr. D.Y. Patil Institute of Pharmaceutical Science and 

Research. Pimpri, Pune 411018. India. 

ABSTRACT 

Evaluation of hepatoprotective activity against Rifampicin induced hepatotoxicities in rat. of 
hydroalcoholtc extract of the stems and leaves of Portulaca oleracea I. was carried out The hydroalcoholic 
extract of Portulaca oleracea I. exhibited significant hepatoprotective activity (I' 0.01 ) close to silymarin. a 
well known as hepatoprotective agent. 

hey words: Portulaca oleracea L. Rifampicin. hepatotoxicity. 



INTRODUCTION 

Liver plays a major role in detoxification and excretion 
of many endogenous and exogenous compounds, any 
injury to it or impairments of its function may lead to 
many implications on one's health. Management of liver 
diseases is still a challenge to a modern medicine. The 
modern medicines have little to offer for alleviation of 
hepatic ailments, whereas most important representatives 
are of phytoconstituents. 

The encouraging results of the studies on the stems 
and leaves of Portulaca oleracea L. (Ghole. fam. 
Portulaceae) on preliminary basis for their 
hepatoprotective activity against a classical chemical 
(carbon tetrachloride) induced hepatotoxicity initiated 
us to assess their hepatoprotective activity against drug 
induced hepatotoxicity. 

Portulaca oleracea has been used as folk medicine 
in different countries to treat different ailments in humans. 
In the Indian subcontinent, the plant is reputed to reduce 
ulcers, tumors, inflammation and good for asthma, leprosy 
and piles. It is regarded as cooling diuretic, refrigerant, 
and alterative, used in liver diseases, pulmonary diseases 
and as a tonic. It is also used as a dietary supplement in 
scurvy ; \ In china it is used in the treatment of atheroma 
and as an antifungal and antiviral agent. It also decreases 
blood sugar, enhances immunity, and adjusts blood 
lipids' . 

A review of records in scientific literature indicated 
that Portulaca oleracea has many medicinal uses. 
Reported pharmacological studies on Portulaca 
oleracea include antibacterial 4 , analgesic and anti- 
inflammatory 5 , relaxant effect on skeletal and smooth 
muscle", neuropharmacological activity 7 , wound healing 
activity*. Bronchodilatory effect in asthmatic patients" 
antioxidant activity'", antiulcer activity", and antitussuve 
effect 1 -'. 



*( orresponding author - E-mail: ahijinkya6~ ciyahoo com 



Chemically, Portulaca oleracea contains many 
biologically active compounds, some of them being 
nutritive. Some of the biologically active compounds 
include alkaloids" omega-3 fatty acids, coumarins, 
tannins, flavonoids, cardiac glycosides . The 
Hepatoprotective activity of Portulaca oleracea may 
be mediated by its antioxidant agents such as Vitamin E, 
Vitamin C, glutathione, P-carotene and p-sitosterol. Acute 
toxicity study was carried out on mice were on 2000mg/ 
kg Portulaca oleracea was found to be safe and 1/1 0" 1 
of that dose converted for rat ( 70, 140, 280mg kg) and 
was taken for further study. 

MATERIALS AND METHODS 
Plant material 

The fresh whole plants of Portulaca oleracea L. 
were collected during the winter from a farm in Pune, 
India. The plant specimen was authenticated by B.S.I. 
Pune. India, (voucher specimen no. AVK II ). 
Preparation of the hydroalcoholic extract of portulaca 
oleracea linn. 

The dried leaves were extracted by cold maceration 
using 10% v/v aqueous ethanol in 1:8 ratios for 72hr., at 
room temperature. The powder residue was removed by 
filtration. The solvent was then evaporated, under 
reduced pressure, in a rotary evaporator at 42-45"C. 
Experimental animal 

All experimental procedures were carried out in strict 
accordance with the guidelines prescribed by the 
Committee for the Purpose of Control and Supervision 
on Experimentation on Animals (CPCSEA Reg. No. 198' 
W) and were approved by the Institutional Animal Ethics 
Committee. Wistar rat (Rattus norvegictis) weighing 
between 1 80 to 200 gm of either sex was used. The above 
animals of either sex were purchased from National 
Toxicology Center, Pune. Animals had free access to 
standard pellet diet and water ad libitum. 
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Photomicrograph of rat liver of control 
group showing normal liver. 
HxEx400 




Photomicrograph of rat liver of silymarin 
treated group showing no evidence of 

necrosis and or necrotic infiltrate. 
HxEx400. 
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Photomicrograph of rat liver of POI40 
treated group showing no evidence 
of necrosis and close to normal. 
HxEx400. 




Photomicrograph of rat liver of 
Negative control group showing 
portal infiltration along with 
extensive degeneration and necrosis 
of the hepatocytes HxEx400 




Photomicrograph of rat liver of PO 
70 treated group showing few 
regeneration changes with areas of 
necrosis and inflammatory infiltrate. 
HxEx400. 
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Photomicrograph of rat liver of PO 
280 treated group showing no evidence 
of necrosis and close to normal. 
HxEx400. 



Fig. I Effect of POon histopathology of rat liver in rifampicin induced hepatotoxicity. 
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Table 1 

Effect of hydroalcoholic extract of Portulaca oleracea treatment on different biochemical parameters in 

Rifampicin induced hepatotoxicity. 



Serum 
Biochemical 

|i.i r<imtitrs 


Normal 
Control 


Negative 
control 


Groups 

Positive PO- 
control 70 


PO- 
140 


PO- 
280 


AST(U/ml) 


46.58 ± 2.44 


122.26 "±4.89 


58.49 ±2.85 


1 14 17 ± 4.49 


104.12 ±3.26 


63.21 ±3.06 


AL I (U/ml) 


40.25 t 2.24 


95.84 " ± 5.30 


56.21±2.04 


82.54* ± 3.67 


74.58 ±3.47 


69.54 ±2.85 


ALP (KA 
units/dl) 


13.54 ± 1.22 


52.49 **±2.24 


I7.87± 1.67 


48.52 ± 2.04 


36.89 ± 1.55 


23.54±1.I4 


TB(mg/dl) 


0.58 ± 0.020 


1.56 ""±0.061 


0.86 ± 0.032 


1 .36 ^ 0.057 


1.02 ±0.048 


0.94 ± 0.036 


TP(gm/dl) 


10.14 ±0.83 


5.47 "*±0.41 


9.08 ±0.67 


5.01 ±0.53 


8.01 ±0.39 


8.82 ±0.40 



n=6. Values are expressed as Mean ± S.E.M."=p < 0.01 when compared with Negative control " = p 
< 0.0 1 , when compared with Normal control Statistically analyzed by One Way ANOVA followed by 
Dunnett test. 
PO- Portulaca oleracea 



Treatment Schedule For Rifampicin Induced 
Hepatotoxicity 14 

Croup I: Normal control Croup- The animals in this 
group received distilled water (lml/IOOgm, per oral) as 
vehicle in 4 divided doses. The biochemical estimations 
were done on after 48 hr. after overnight fasting of 
animals. 

Group II: Negative Control Croup- The animals in this 
group received rifampicin (Igm/kg, per oral in 5% gum 
acacia) at day one. The biochemical estimations were 
done after 48 hr. after overnight fasting of animals. 

Group III: Positive control Group- The animals in this 
group received rifampicin (Igm/kg, per oral in 5% gum 
acacia) at day one after the 30 min. Silymarin (100 mg/kg, 
per oral) was administered in four divided dose. The 
biochemical estimations were done after 48 hr. after 
overnight fasting of animals. 

Group IV: Hydroalcoholic extract of {Portulaca oleracea 

-70) - The animals in this group received rifampicin ( Igm' 
kg. per oral in 5% gum acacia) at day I" after the 30 min. 
hydroalcoholic extract of Portulaca oleracea (70mg'kg. 
per oral) was administered in four divided dose. The 
biochemical estimations were done after 48 hr. after 
overnight fasting of animals. 



Group V: Hydroalcoholic extract of (Portulaca oleracea 
-140) - The animals in this group received rifampicin 
( I gm/kg. per oral in 5% gum acacia) at day I s ' after the 30 
min. hydroalcoholic extract of Portulaca oleracea 
(I40mg/kg, p.o.) was administered in four divided dose. 
The biochemical estimations were done after 48 hr. after 
overnight fasting of animals. 

Croup VI: Hydroalcoholic extract of (Portulaca 
oleracea -280) - The animals in this group received 
rifampicin ( Igm/kg, per oral in 5% gum acacia) at day I", 
after the 30 min. hydroalcoholic extract of Portulaca 
oleracea (280mg/kg, per oral) was administered in four 
divided dose. The biochemical estimations were done 
after 48 hr. after overnight fasting of animals. 
Biochemical estimations 

On 2nd day after over night fasting of animals all the 
animals were anesthetized with anesthetic ether and blood 
was withdrawn by puncturing retro-orbital plexus by 
using fine glass capillary tube and collected in plain 
sterile centrifuge tubes and allowed to clot. Serum was 
separated by centrifugation at 7000 rpm for 15 min. at 5" 
C. The separated serum was used for estimation of AST, 
ALT, ALP, TP and TB. 

Histopathological investigations 

On 2nd day the animals were sacrificed and abdomen 
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was cut open, the liver was dissected out and stored in 
10% formalin solution. The liver was processed for the 
histopathological investigations. 
Statistical analysis: 

The results are expressed as mean ± S.E.M. Data was 
analyzed by one-way ANOVA followed by Dunnett test. 
Value of p less than 5% (i.e. p- 0.05) was considered 
statistically significant. 

RESULTS AND DISCUSSION : 

Rifampicin. a broad spectrum antitubercular drugs, 
is hepatotoxic on chronic usage. It is metabolised to an 
active metabolite. 25- desacetyl rifampicin. It reduces drug 
metabolising enzymes and actively and specifically binds 
to RNA polymeases and there by inhibits the synthesis 
of all forms of RNA Thus, by inhibiting nucleic acid and 
protein synthesis it induces fatty liver and finally 
cirrhosis. The rats intoxicated with rifampicin elevated 
significantly (p<0. 01 ) the serum biochemical parameters 1 '. 

In the present study, the AST, ALT level increased 
by rifampicin treatment was significantly (p<0.0l ) reduced 
by hydroalcoholic extract of Portulaca oleracea (140 
and 280 mg/kg) after 48 hr. 

ALP activity is related to functioning of the 
hepatocyte cells. This ALP level was reduced significantly 
by hydroalcoholic extract of Portulaca oleracea (140 
and 280 mg/kg) (p<0.01 ) after 48 hr. 

The total bilirubin and total protein level was also 
restored to the normal level by the hydroalcoholic extract 
of Portulaca oleracea ( 1 40 and 280 mg/kg) (p<0.0 1 ) after 
48 hr. 

The serum level of biomarkers in Portulaca oleracea 
(140 and 280 mg/kg) treated group was restored to normal 
level. The result indicates that treatment with 
hydroalcoholic extract of Portulaca oleracea (140 and 
280 mg/kg) protects liver against rifampicin induced 
hepatotoxicity. 

The histopathology of the liver gives the evidence 
for the protection imparted by the hydroalcoholic extract 
and Silymarin. Control group shows normal hepatic cells. 
Where as administration of rifampicin in negative control 
group showed portal infiltration along with extensive 
degeneration and necrosis. Treatment with Silymarin 
showed normal histological appearance with no sign of 
necrosis. Where as Portulaca oleracea 140 and 280 
treated group showed close to normal. The overall 
structure was normal. 

The Hepatoprotective activity of Portulaca 
oleracea may be mediated by its antioxidants that it 
contains such as Vitamin E, Vitamin C, Flavonoids, p- 
carotene, P-sitosteroI and omega- 3 fatty acid. 

CONCLUSION 

Taking into consideration the results obtained in 
the present investigation, it can be concluded that 
hydroalcoholic extract has a definite hepatoprotective 



and regenerative activity; hence it could be use in the 
treatment of liver disorders like liver dysfunction, viral 
hepatitis and various alcoholic liver disorders. 
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In vitro Screening of Ziziphusjujuba for their Antioxidant and 

Anti-adipogenic activity 

A.R.Srividya* P. Hari Balaji, II. Raghu and P. Vijayan 

Department of Pharmaceutical Biotechnology, J.S.S. College of Pharmacy, Ooty - 643 001 

ABSTRACT 

In the present work, various studies such as antioxidant, cytotoxic, antimicrobial , activity 
of leaves of Ziziphus jujuba has been carried out Ziziphus jujuba leaf extract exhibited potent 
antioxidant activity with E w value of 2.51 ± 0.503 ml Ethanolic extract of Ziziphus jujuba leaf 
show ed good cytotoxic activity against normal, cancer and adipocyte cell line. This leaf extract 
showed moderate inhibitory activity against the selected microorganisms The MIC values were 
found to be between 500 1000 ',- 4 g ml 

Key words Antioxidant, antimicrobial, anti - adipogenic. Cytotoxicity. 



INTRODUCTION 

Zizipus jujuba plant was collected from the road 
sides in Erode in the month of May 2005. It was 
authenticated by Dr. S. Rajan, Botanical survey of India, 
Medicinal plants survey and collection unit. Government 
Arts College. Ootacamund. Tamilnadu, India. Ziziphus 
jujube belongs to the family Rhamnaceae.' : It is 
cultivated in dry lands in India, srilanka, Afghanistan, 
China. Australia and Africa. Traditionally root is used to 
treat headache biliousness. The bark is used to treat 
boils, ulcers, dysentery and diarrhea. The bark is also 
used as astringent in gingivitis. The leaves are used to 
treat biliousness, diarrhea and antipyretic, reduces 
obesity, scabies and other skin diseases. The smoke 
from the dried leav es is inhaled for the treatment of cold 
and cough. The ripe fruit is cooling, indigestible, 
aphrodisiac, tonic laxative, invigorating and remove 
biliousness having sensation, thirst vomiting , good in 
constipation and blood diseases. The dry fruit are used 
as laxative and appetizers, remove impurities from the 
blood and allays thirst. The seeds are acrid and sweetish, 
tonic, aphrodisiac, cure eye disease, cough asthma, thirst 
"vata" burning ,J 

This plant contains fragufoline alkaloid: Matiritines 
A-H. saponnins jujuboside A,B; alkaloids nummulurine 
D-H, K; amphibines B.D and F hyodricanine A jubanine 
A jubanine B: yuziphines. Bark and root contains 
triterpenoid zizyberanelic acid. Bark contain alkaloids- 
Mauritines A-F: amphibines B-Dand P. Frangufolin. Stem 
contain sapogenin, zizogenin. Leaves contain Rutin, 
demmarane. saponin, flavanoids- ziziphin 

Jujubesaponins I- III. Jujubogenin glycosided. A 
fruit contain stephanine. N- norm uci ferine, asimiboline. 
cyclopeptide alkaloids, frangufoline alkaloids -jujunins 



A and jujunins B, vitamin C. Seeds contain spinosin, 
swertisin, sinapolyspinosin, p- coumaloylspinosin, 
glycosylisoswertisin, vicenin -2 flavanoid- apigenin 

MATERIALS AND METHODS 

The collected leaves were separated from the rest 
part of the plant and shade dried. Then the dried leaves 
were coarsely powdered. The powdered leaves materials 
were extracted separately using 50% ethanol by cold 
maceration method. The extracts were concentrated to 
dryness under reduced pressure and the controlled 
temperature ' The results were tabulated in Table - I. 
For this leaf extract phytochemical constituents such as 
total phenolic content ", total flavonol content '' 7 were 
estimated. Antioxidant studies were also performed by 
DPPH method \ Nitric oxide radical inhibition activity 
method ". Hydroxyl radical scavenging activity by PNDA 
(p- nitrosodimethyl aniline) method "', Scavenging 
Hydrogen peroxide radical 11 ABTS radical cation 
scavenging method n and scavenging of super oxide 
radical by alkaline DMSO method ".F.thanolic extract of 
the leaf were also screened for their Cytotoxicity by MTT 
Assay method 14 and sulphordamine B (SRB) Method '\ 
The extracts of the leaves were screened for their 
antimicrobial activity against the selected microorganism 
by two fold dilution method to determine the minimum 
inhibitory concentration "'. lixtracts were tested for their 
anti adipogenic activity in 373- l.l cell line. The 
concentration of the extract chosen for the testing were 
below their C ' I CV value and two dilution. AdipogenesiS 
was induced by IBMX (3- iso butyl I - Methyl xanthane). 
dexamethazone and insulin. The fat formation was 
estimated using oil red O staining. The absorbance was 
measured at 490 nm 



'Corresponding author - ll-mad: pharmarsrividya a yahoo.com 
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Table 1 

Percentage of Yield of The Lthanolic Extract of Ziziphus Jujuba 



Nairn of the plant 


Part of the plant 


weight of the 


weight of the Percentage of yield 






Sample (g) 


crude extract 








Obtained (g) 


Xiziphus 








jujuba 


leaves 


225 


32.95 14.6% 



Table 2 

Phyto-Chemical Constituents of Ziziplms Jujuba Leav es 



Test Ziziplms jujuba Leaves 



Glycosides + 
Tannins 

Saponines + 

Flavonoids + 

Steroids 

Terpenoids 

Carbohydrates 

Protein 

Total Phenolic content in 51.35 
Percentage 

Total flavonol content mg/g 7.7 



Table 3 

Antioxidant Activity by Various Methods for Ziziphus Jujuba 



Methods 


IC jo ug'ml 




For the Ziziphus jujube leaves 


DPPII method: 




Standard: 


30.5 ± 5.26 


Ascorbic acid 


2.69 ± 0.05 


Rutin 


3.91 ±0.1 


Nitric oxide Method 




Standard: 


365 ±10.52 


Rutin 


68.44 ± 2.56 


PNDA method 




Standard: 


>I000 


Ascorbic acid 


>1000 


Rutin 


>I000 


Hydrogen peroxide method 




Standard: 


>1000 


Ascorbic acid 


187.33 ±3.93 


Rutin 


36.16 ±0.16 


A B I S method 




Standard: 


2.51 ± 0.503 


Ascorbic acid 


11.25 ±0.49 


Rutin 


0.51 ±0.01 


Alkaline DMSO Method 




Standard: 


>I000 


Ascorbic acid 


> 1000 


Rutin 


> 1000 


Total antioxidant activity 




Phosphomolybdenum 


0.96 ± 0.03 ! 


Method. 
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Table 4 

Results for the Cytotoxic Studies for Ziziplius Jujuba Leaves. 



Cell type cell line used 


MTT assay ug/ml 


SRB assay ug/ml 


Leaves 


Leaves 


Normal Vero 


250 


177.5 


Cancer L-929 


93.75 


160 


Adipocyte 373 - LI 


105 


97.5 



Tables 

Results for the Anti Microbial Activity of Ziziplius Jujuba Leaves. 



Test organisms Minimum Inhibitory concentration in ug/ml 



i eaves 



Gram Positive: 

Bacillus subtilis 500 

Staphylococcus aureus 500 

Gram Negative: 

Pseudomonos aeruginosa 500 

Klebse/ia pneumonia 500 

Mycobacterium phe/i 1000 

Pungi: 

( 'andida albicans 500 

Aspergillus niger 500 



Table 6 

Results for Adipogcnic Activity of IJziphus Jujuba. 



lixtract concentration in ug/ml Absorbance at 490 nm 



leaves 150 0.424 

100 0.682 

Cell control 0.207 

Adipogenesis control 0.945 
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RESULTS AND DISCUSSIONS 

The leaf of the Ziziphus jujube gave 14.6 % 
percentage yield of the extract. Table -I. Total phenolic 
content in the leaf was found to be 51.53. Table - 2. 
Ziziphus jujube leaves extract showed potent anti- 
oxidant activity with IC M value of 2.51 ± 0.503 Kg/ml . 
The elhanolic extract of leaf was screened for their 
Cytotoxicity by MTT assay method. The extracts showed 
CTC t|( values ranging from 125 - 250 lig/ml against 
normal, vero cell lines. The methanolic extract of the leaves 
showed good cytotoxic against normal, cancer and 
adipocyte cell lines by the SRB assay method. The 
extracts showed CTC M1 values ranges from 103 - 400 
Vig/ml. The extracts showed inhibitory activity against 
all the selected tested microorganism. The MIC was 
found to be 500 - 1000 ' .g ml. 

SUMMARY AND CONCLUSION 

The ethanolic extract showed potent antioxidant 
activity by ABTS method when compared to the 
standard. The leaf extract found to possess cytotoxic 
activity in the concentrations of 125 - 250 V*g/m\. it also 
found to possess potent Adipogenic effect and also 
anti-bacterial activity against all the selected 
microorganism. It is worth to continue this project for 
isolations of the individual constituents in pure form, 
for its potent anti-oxidant. anti-adipogenic and 
antimicrobial and cytotoxic property. 
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Evaluation of Anti-Inflammatory Potential oi Pisonia grandis 

Leaf Extract in Rats. 
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ABSTRACT 

The methanol extract of leaf of Pisonia gram/is was evaluated for anti-inflammatory activity in 
rats at a dose level of 200,300 and 500 mg kg in carrageenin induced paw oedema and cotton pellet 
methods The methanol extrac ts of Pisonia grandis leaf exhibited significant anti-inflammatory activity 
comparable to standard drug phenylbutazone. 

Key words: Pisonia grandis. anti-inflammatory, methanol extract 



INTRODUCTION 

Pisonia grandis (Nyctaginaceae) is an evergreen 
tree, °-l2m height and widely distributed through out 
India. It's mainly cultivated as an ornamental plant in 
gardens and has been used for various disorders in 
traditional system of medicine. Leaves are 15-25 cm long; 
ovate-oblong, pale greenish colour 1 . The leaves of the 
plant are used in treatment of fever, inflammation and 
ulcer : . The root of this plant is used as purgative'. The 
present study was undertaken to evaluate the anti- 
inflammatory activity of methanol extract of Pisonia 
grandis leaf. 

MATERIALS AND METHODS 
Plant Material 

The leaves of Pisonia grandis were collected from 
various parts of Chennai, Tamilnadu, during the month 
of September .The plant was taxonomically identified by 
Dr.P.Brinda. Botanist. Captain Srinivasamoorthi Drug 
Research. Chennai. The Voucher specimen (VMCOP'Pg/ 
01) is preserved in Department of Pharmacognosy, 
Faculty of Pharmacy, Vinayaka mission's University, 
Salem for further reference. 

Extraction procedure 

The powdered plant material was extracted with 
methanol using soxhlet apparatus and the solvent was 
completely removed under reduced pressure using rotary 
flash evaporator. The yield of semisolid mass (extract) 
was 7.2 % w / w. The extract was suspended in 5% w / w 
carboxymethyl cellulose (CMC) for anti-inflammatory 
activity. 

Toxicity studies 

Wister albino mice (18-25 gm ) of either sex were used 
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in acute toxicity studies. Toxicity and gross behavioral 
studies 4 of methanol extract were carried out in oral doses 
of 100 to 2000 mg / kg body weight using albino mice. 
After test extracts administration, animals were observed 
during first 2hr. for gross behavioral changes and once 
in 30 min. for next 4hrs. and subsequently the animals 
were observed once in 24hrs. for next 72hrs. to find out 
percentage mortality. 

Phytochemical Analysis 

In preliminary phy tochemical analysis* the methanol 
extract of leaf of Pisonia grandis showed positive 
response for alkaloids, flavonoids. tannins, steroids, 
resins and triterpenoids. 

Evaluation of Anti-inflammatory Activity 

Carrageenin -Induced Rat Paw Oedema 

The rats were divided into five groups of six animals 
in each. Acute inflammation was induced by the sub- 
planter administration of 0.1ml of 1% carrageenin in 
normal saline in the right hind paw of the rats. The paw 
volume was measured at Ohr.and 4hrs. after carrageenin 
injection, using plethysmometer".The first group received 
normal saline (3 ml / kg) and second group received 
phenylbutazone! 100 mg / kg ) orally. Third, fourth and 
fifth groups were treated with the methanol extracts 
200,300 & 500 mg / kg orally respectively. The animals 
were pretreated with the drug Ihr. before the 
administration of carrageenin. 

Cotton Pellet-Induced Granuloma 

The rats were divided into five groups of six animals 
in each. After shaving fur, the rats were anaesthetized 
under light ether and lOmg of sterile cotton pellets were 



Copyrighted material 



12 



Balakrishnan el al 



Treatment 



Table I 

Anti-inflammatory Activity of Methanol Extract of Pisonia grandls Leaf. 



Carrageenin induced paw 
oedema 



C otton pellet induced 
granuloma 



Dose 



Paw Volume 
(ml) 



°o Inhibition 



Weight of the 
Cotton pellet 



°o Inhibition 



Control 

Extract 

Extract 
Extract 
Phenylbutazone 



3 ml / kg 
200m / kg 

300mg/kg 
SOOmg/kg 
I OOmg/kg 



0.684.0.006* 

0.575±0.0I5* 

0.425±0.009* 
0.352-0.019* 
0290 a 0.008* 



15.90 

37.80 
48.53 
57.60 



39i0.42* 
35.4 1 ±0.16* 

29.87±0.34* 
24.32:0.23* 
19. 1 9± 0.43* 



10.60 

24.19 
38.61 
5 1 .50 



* Significant at P < 0.01. P-value was calculated by comparing with control by ANOVA followed by Dunnett's test. 
Values are expressed as mean ± SEM 



inserted, one in each axilla of the rats. Extract (200.300 & 
500 mg kg), pheny Ibuta/one ( 100 mg / kg ) and control 
vehicle were administered orally for seven consecutive 
days from the day of cotton pellet implantation .The 
animals were anaesthetized on eighth day and cotton 
was removed surgically and made free from extraneous 
tissues. The pellets were dried to constant weight at 
60V. 

Statistical Analysis 

The results were expressed as mean± S.E.M. The 
significance statistical analysis was performed by ANOVA 
followed by Dunnett's test and p values P<0.0l, implied 
significance*. 

RESULTS AND DISCI SSION 

The present investigation was carried to evaluate 
the anti-inflammatory effect of Pisonia grandls in animal 
models and results are presented in Table- 1. The 
preliminary phytochemical screening of methanol extract 
showed posit i\ c results for alkaloids, flavonoids, tannin 
and resin. The results revealed that the methanol extract 
300 mg kg inhibited the pan oedema volume at maximum 
48.5 °o at 4hr. after administration, while standard drug 
phenylbutazone exhibited 57.6 %.The methanol extract 
tested doses of 200 mg kg and 300 mg ' kg produced 
significant reduction in granuloma weight .when 



compared to control group. These experiment results 
have established a pharmacological evidence for the 
folklore claim of the drug to be used as an anti- 
inflammatory agent. I he exact mechanism of anti- 
inflammatory activity of extract is yet to be elucidated. 
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Effect of Rosiglitazone on Fluid and Electrolytes Transport in 
Jejunum and Colon of Rat in vivo: - A 
Possible Mechanism of Action 

Sanjiv Singh*, Jitendra Malik and B.M. Patil 

KLE's College of Pharmacy, Belgaum, Karnataka 560041 

ABSTRACT: 

Rosiglitazone in intestinal mucosa under chronic inflammatory condition and acute 
inflammatory condition increases prostaglandin production. The result of our study suggests that 
Rosiglitazone (PPAR-y agonist) inhibited the fluid and electrolyte (Na and CI ) absorption in rat 
jejunum and colon Further the ability of Indomethacin to abolish this effect of Rosiglitazone 
suggests that prostaglandins are involved in Rosiglitazone inhibiting fluid and electrolyte transport 
in jejunum and colon. 

Keywords: Rosiglitazone. electrolyte transport 



INTROOl C TION 

Rosiglitazone. Thiazolinedione, Peroxisome 
proliferators- activated receptor-gamma (PPAR-y) 
activator, reduces insulin resistance in patients with type- 
2 diabetes 1 . Recent studies have shown the implication 
of the PPAR-y in control of inflammation and immune 
responses in colonic mucosa under the infl'J I Ilmatory 
condition by reducing COX-2 over expression and 
increasing prostaglandin E 3 production', while the role 
of prostaglandins in the regulation of intestinal fluid and 
electrolyte transport is well known'. Prostaglandins are 
normally synthesized by intestinal epithelial cells and 
appear to play an important rote in physiologic regulation 
of intestinal fluid transport 4 . They do so by stimulating 
intestinal mucosal adenyl ate cyclase and thereby 
increasing cAMP concentration' 1 . PCs when administered 
exogenously also cause intestinal fluid and electrolyte 
secretion in human as well as in experimental rat models''. 
Rosiglitazone also cause fluid retention and diarrhea in 
susceptible individuals'. However, there are no studies 
are reported the role of PPAR- 3 agonist Rosiglitazone on 
fluid and electrolyte transport in intestine. In the present 
study we have evaluated the effects of Rosiglitazone on 
fluid and electrolyte transport in jejunum and colon in 
rat and determined the possible mechanism involved. 

M ATE Rl A LSAND METHODS 
Animals u >ed 

Wistcr ruts of either sex weighing (150-18g) were 



used for study. All animal were maintained in the animal 
house at ambient temperature with food and water 
available adlibitum. Study protocol was approved from 
the Institutional Animal Ethics Committee (IAEC). 
Procedure 

The animals were divided into four groups of 6 animals. 

Group- 1 Received Saline (control). 

Group-2 Received Rosiglitazone (5mg/kg 
subcutaneous). 

Group-3 Recieved Indomethacin (lOmg/kg 
subcutaneous). 

Group-4 Received combined treatment 
consisting Indomethacin 

(lOmg/kg) and Rosiglitazone (5mg/kg) 

Animal were deprived of food for 24 hrs before the 
experiement but with free access of water. The jlejunum 
and colon transport were determined simultaneously in 
the same animals by using modification of Beubler and 
Mascolo methods*. After anesthesia the abdomen was 
opened and a polythene catheter (no. 8) was placed in 
the jejunum and fixed by ligation. A second ligature was 
tied approximately 20 em distal end of the colon. The 
jejunum and colon were rinsed carefully with 10 ml to 20 
ml of warm sterile 0.9% Nacl solution respectively to 
remove the contents followed by blowing air with syringe. 
After one hour of animal preparation prewarmed tyrode 
solution was administered in both jejunum and colon 
and catheters were withdrawn before tying off the 
proximal end. In ! nethacin was administered I 5 m in after 
animal preparation. 
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Table 1 

Fluid and Electrolyte transport in Rosiglitazone treated rats 



JEJUNUM COLON 



Vol. Of fluid Electrolytes Vol. of fluid Electrolytes 

transported concern Eq /L) transported conc.dn F.q fL) 





(ul) 


Na' 


< l 


(Ml) 


Na' 


CI 


Control 


- 640 


IIS 


105 


-918 


109.5 


94 


Rosiglitazonef 5mg ky ) 


- 157 


152 


127 


-27 


140 


130 


Indomethasinel lOmg kg) 


- 603 


101 


94.83 


- 1045 


102.8 


94.6 


Indomcthasin • RS/. 


- 506 


109 


95 


-781 


115 


94.3 



RKSl IIS \NI) l)IS( I SSION 

Rosiglitazone (5mg/kg s.c.) significant!) inhibited 
fluid and electrolyte (Na- and CI -) transport in both 
jejunum and colon. Under basal condition there was a 
net absorption of fluid. Na - and CI - in both jejunum 
and colon. But alter administration of rosiglita/onc 
(5mg kg subcutaneous) net fluid and electrolyte (Na + 
and CI -) absorption Here reduced. Administration of 
Indomethacin llOmg kg subcutaneous). 15 min prior to 
the administration of saline (subcutaneous) had no 
significant effect on jejunum and colon, fluid and 
electroKte transport (Table No. I). Compared to control 
group fluid and electroKte (Na- and CI -) content was 
not significant!) different in this group but 
pretreatmenl of animals with Indomethacin (10 mg'kg 
subcutaneous) complete!) abolished rosiglitazone (5 
nig kg subcutaneous) induced inhibition of fluid and 
electrolyte transport in both jejunum and colon. (Table 
No. 1 ). 
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Antimicrobial Evaluation of the Leaves of Ervatamia 

coronaria 
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ABSTRACT 

Antimicrobial activity of Voacristine, an Indole alkaloid isolated from the leaves of 
Ervatamia coronaria was studied against various dram positive and Gram negative bacteria By agar 
well diffusion method, the compound showed moderate inhibitory effect against both species of bacteria 
The Anti microbial activity of Voacristine was compared (125 mg disc) with the standard Antibiotic 
Ampicillin (lOmg disc). 

Key Word : Antimicrobial Evaluation. Ervatamia coronaria 



INTRODUCTION 

Ervatamia coronaria (Wall.) Coock,. Syn 
■Jabernamontana coronaria (Family : Apocynaceae )' 
is a shrub or small tree attaining a height upto 2.4 - 4.5 m. 
and distributed in open forest of Konkan , North kanara. 
Western Ghats in Malabar and Travancore upto an 
altitude of .1000 ft. In Indian system of medicine the plant 
is used as an astringent, aphrodisiac, tonic, purgative'. 
It is effective as an anti-inflammatory, analgesic and 
useful in liver and spleen disease . Literature are available 
with respect to its phytoconstituents; however the detail 
phytochemical and biological evaluation has not been 
dealt in depth. 

MATERIALS AND METHOD 

Plant material 

The leaves of Ervatamia coronaria was collected 
from Mangalore and identified by Dr. S. Gopalkrishna 
Bhat, Dept. of Botany. Poornaprajna College Udupi. The 
specimen sample is kept in the department. The leaves 
were dried under sun light and reduced to coarse powder. 

Extraction and Isolation 

Sun dried powdered leaves of Ervatamia coronaria 
(1.5 kg) were soaked with 25% aqueous ammonium 
hydroxide and exhaustively extracted with chloroform 
b\ soxhlet extraction method. The solvent was removed 
and dried in vacuum to get chloroform extract (35 gm.) 
which was further partitioned with dilute HCI (0.1 N) The 



aqueous layer was alkalized with Cone, ammonium 
hydroxide, which was further partitioned to give ether 
extract. The ether fraction was then concentrated to give 
alkaloidal fraction (6.35 gm. I.The alkaloidal fraction (6.35 
gm.) was adsorbed on a column of silica gel eluting with 
chloroform: methanol (50:50) as a solvent. The eluents 
collected were monitored by TLC technique and similar 
eluents were mixed together and evaporated, which was 
further confirmed as an Indole alkaloid Voacristine by 
spectral analysis. 

Antimicrobial Activity 

Modified Kirby - Bauer method 4 was used to 
evaluate the anti microbial activity of the compound. The 
anti microbial activity was tested by disc diffusion 
method. The Bacterial culture were grown in Mueller 
Hinton agar by transferring 25ml. of the media into pre 
sterilized petridish and allowed to solidify at room temp, 
for Ihr. Suspension of organism ( I0"cell/ml.) were spread 
into nutrient agar. Sterile filter paper disc (6 mm.) 
impregnated with 10 u.1 of test sample (Voacristine) was 
placed on agar surface at equidistant and petri dishes 
with bacterial cultures were incubated at 37 C for 24 hrs. 
The paper disc of standard antibiotic Ampicillin (I0ug/ 
disc) was also incorporated in the petri dishes. 

The inhibition zone diameter (IZD) was measured by 
deducting the disc diameter. 

The anti microbial activity of test compound is shown 
in fable- 1 
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Table 1 

S.No. Compound Diameter of zone inhibition(mm.) 

B. sub S. uur E. coli P. acr 

1. Voacristine 14 13 16 12 

2. Ampicillin 16 16 17 15 



RESULT AND DISCUSSION 

Table I shows the moderate Anti microbial activity 
of Voacristine isolated from the leaves of Ervalamia 
coronaria when compared to standard drug at lOmg level. 

REFERENCES 

1. C hopra. Nayar and Chopra. Glossary of Indian 
Medicinal Plants. New Delhi: PID; 1956. p. 1 10 

2. Kirthikar KR. and Basil BD. Text Book of Indian 



Medicinal Plants. Periodical Experts Book 
Agency; 1 99 1. p. 1 576- 1 578. 

3. The Wealth of India-Raw Materials. Vol. III. New 
Delhi: C S I R; I970.p.l92-I93. 

4. Bauer A.W.. Kriby W.M.H., Sherris J.C., and Trunk 
M. Antibiotic succceptibility testing by a 
standardized single disc method. Amer.J.CIin. Pathol. 
1966:45:493. 



Copyrighted material 



The Pharmacist 2(2) 17-19 (2007, 



Comparative Study of Polyherbal Formulation 
Cebrotone and Neurocetam for Neurocognition Enhancement 
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ABSTRACT 

The present sluiiy was aimed al investigating the effects of Cebrotone. an Ayurvedic 
polvherhal preparation on menteory in mice Drug ( 'ebrotone was administered orally al a dose of 
I3.5mg kg day and was compared with effects obtained from Seurocetam administered orally at a 
dose of 3 5mg kg day (prescribed dose, in mice Elevated plus maze apparatus served as the 
exteroceptive behavioral models for testing memory Interestingly, both the marketed preparations 
enhances the memory but the herbal preparations due to its less unwanted effects may be useful for the 
management of loss of memory in various diseases 
Key words: Cebrotone. ayurveda. Seurocetam. memory 



INTRODUCTION 

Memory is only one aspect of cognitive functioning. 
Cognitive functioning refers to the collection of brain 
functions that constitute our intellectual ability. Included 
in this are higher order sensory and motor processing, 
attention and concentration, language function, and 
executive functions.' 

Nootropics, popularly referred to as "smart drugs", 
"smart nutrients", "cognitive enhancers" ' and "brain 
enhancers", are substances which claim to boost human 
cognitive abilities (the functions and capacities of the 
brain).' J The word nootropic derived from the Greek 
words twos, or "mind," and Iropein meaning "to bend, 
turn" Typically, nootropics are alleged to work by 
increasing the brain's supply of neurochemicals 
(neurotransmitters, enzymes, and hormones), by 
improving the brain's oxygen supply, or by stimulating 
nerve growth/ 

The nature provides a new opportunity to regain 
one's full mental capacity. A number of herbs traditionally 
employed in the Indian system of medicine "Ayurveda", 
' have yielded positive results. 4 

The current study was aimed to investigate the effect 
of Cebrotone®, an Indian Ayurvedic Poly - herbal 
formulation on memory in mice. It has been clinically 
used as a memory enhancer drug, formulation consists 
Of Shankhapushpi. Brahmi*. Ashwagandha, Malkangoni. 
Jatamansi, Vacha. The results obtained were compared 
with Allopathic preparation. Neurocetam® consists of 
Neurocetam. 

MATERIALS AND METHOD 
Test substance and drugs: Commercially available 
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Ayurvedic formulation Cebrotone® (Mfd. by- 
Vasundhara Pharmaceuticals Ankleshwar, India.) was 
obtained from local stockiest. Bhopal, India. 
Neurocetam® ( Mfd. by-Bangalore Pharmaceuticals & 
Research Lab (P) Ltd. Bangalore, India.) was purchased 
from the local registered chemists shop. Both the 
preparations were liquid syrups. 

Animals: The experiment was carried out using male. 
Swiss Albino mice procured from the disease-free small 
animal house of the institute. Young mice (7-IOmonth 
old) weighing around 25-30g were used in the present 
study. The animal had free access to food and water, and 
they were housed in a natural (I2hr each) light-dark 
cycle, food given to mice consisted of wheat flour 
kneaded with water and mixed with small amount of 
refined vegetable oil. The animals were acclimatized for 
at least Sdays to the laboratory conditions before 
behavioral experiments. Experimental protocol was 
approved by institutional animal ethics committee and 
the care of lab animals was taken as per the guidelines of 
committee for the purpose of control and supervision of 
experiments on animal. (CPCSF.A). 

Method: In the present study, the mice were divided into 
different groups, l-.ach group comprised of a minimum 
six animals. Cebrotone ( 1 3.5mg/kg/day land Neurocetam 
(3.5mg/kg/day) was administered orally in mice. Mice 
were divided into 3-groups of six animals each as follows: 
Group I served as control and received distilled water 
(lOml'kg, p. o.). Group II animals received Cebrotone 
(I3.5mg/kg/day) orally. Group III received Neurocetam 
(3.5mg/kg'day) for comparison. The Elevated plus maze" 
(hPM) apparatus used in the study consisted of two 
open and two closed arms facing each other. The maize 
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elevated ai a height of 50cm from the ground .The" 
animal were placed individually 30 mill after oral 
administration of either vehicle or test drug at the end of 
either of the open arm and the time taken by Ihe animal to 
move from open to closed arms was noted on the firsi 
day. The time elapsed between the time that the animal 
was placed on the open arm and the time at which all four 
legs were inside the enclosed arm. was noted as transfer 

70 ■ 



latency. The transfer latency was again recorded 24 hour 
after the first exposure. 1 

RESULTS AND DISC USSIONS 

The mice showed a significant decrease in transfer 
latency in all groups (including control) on the third day. 
The analysis revealed significant differences in transfer 
latency in EPM performance between Cebrotone and 
distilled water treated animals on all the three days. The 
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Figure I: Effect of Cebrotone" (CT) and Neurocetam® (NC) on spatial memory in EPM in mice 



results were comparable with the allopathic formulation 
of Neurocetam. (Figure l ). 

Nootropics represents a new class of psychotropic 
agents with selective facilitatory effect on integrated 
functions of the central nervous system, particularly on 
intellectual performance, learning capacity and memory . 
Alzheimer's disease is a neurodegenerative disorder 
associated with a decline in cognitive abilities; patients 
also frequently have non-cognitive symptoms, such as 
depression, apathy and psychosis affect day-to-day 
life." A number of drugs have now been introduced in 
therapy to ameliorate cognitive deficits. 

Neurocetam. the first representation of a class of 
nootropic agents, has been shown to improve the 
condition with memory deficit generally seen in geriatric 
individuals and further Neurocetam administration had 
improved learning abilities and memory capacities in 
laboratory animals .In patients with Alzheimer's disease. 



12 immunohistochemical studies suggested the existence 
of chronic inflammation in certain regions of the brain. 
Since inflammation can cause damage to brain tissue, it 
was hypothesized that anti-inflammatory drugs might 
be inhibiting both the onset and the progression of 
Alzheimer's disease and is supported by the observation 
that indomethacin (NSAID) halted the progressive 
memory loss seen in patients with Alzheimer's disease. 
Moreover, it has also been observed that upon chronic 
use of anti-inflammatory drugs in elderly patients 
suffering from Alzheimer's disease showed reduction in 
symptoms. 

Brahmi is an ayurvedic drug and is also have the 
ability to increase the memory capacities in laboratory 
animals. Along with brahmi. shankpushpi and 
ashwagandha are also seen to increase the memory 
capacities. As Neurocetam has more better effect than 
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other poly herbal drugs, but is also associated with 
certain adverse effects like: - insomnia or somnolence, 
weight gain hvperkiesia. nervousness, depression etc. 
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Formulation and Evaluation of Transdermal Patch of 
Colchicine with Release Modifiers 

Kuldecp Canju*, Avinash Kondalkiir*,and A.K.Pathak 

Department of Pharmacy, Barkatullah University Bhopal 462 026 

ABSTRACT 

Matrix type transdermal patches of Colchicine were fabricated using the polymer, polyvinyl 
alcohol in 5% and 10% concentrations The change in polymer concentration also changes their 
physical properties like tensile strength, thickness, moisture absorption etc. In the present study the in 
vitro drug release was studied using various release modifiers like myristic acid and succinic acid. 
The transdermal patch with myristic acid as release modifier, showed the increased permeation of the 
drug, whereas the transdermal patch with the succinic acid showed decrease in drug release through 
the matrix 

hey Words: Transdermal patch. Polyvinyl Alcohol, Release modifiers. Succinic Acid and Myristic 
Acid 



INTRODUCTION 

Colchicine is obtained from the fully developed dried 
whole corns, collected before flowering. The clochicine 
has a specific clinical effect in the treatment of acute 
gout. Colchicine can be administered both orally and 
intra-veinously. Its anticancer properties are attributed 
to its ability to bind itself to tubulin, the protein subunit 
of microtubules. A combination of vit-l£ with colchicine 
may also be effective in ameliorating injury of lungs 
caused by herbicides. Colchicine significantly lowers 
total lipids and cholesterol. It also has anti mitotic 
activity'. Colchicine occurs in the form of pale yellow 
crystals, amorphous scales or powder. It is freely soluble 
in water and ethnol(95%) but slightly soluble in ether. 
Colchicine melts at about I45"C '. To bypass the first 
pass hepatic metabolism which degrades the potency of 
the molecule, transdermal patch of Colchicine 
incorporated with release modifiers were prepared to 
facilitate the drug release, has been formulated. 

MATERI ALS AND METHODS 

Reagents 

Colchicine (CDH lab.), ployvinyl alcohol(PVA), 
Glycerine. Phosphate Buffer 7.4 pH . myristic acid, 
succinic acid. 

Preparation of Matrix Diffusion Patches of Colchicine 

Thc^solvent-casting technique employing a mercury 
substrate was used to formulate the poly viny l alcohol 
patch, containing colchicines. Patches with varying 
concentrations of polymers were prepared along with 
release modifiers suoh as succinic acid and myristic acid. 
The polymeric solunon was prepared by dissolving the 
PVA in I1PLC grade water using glycerin as plasticizer. A 
measured volume el ,'ach of the polymeric solutions was 
poured into mould and dried at room temperature. To 

'Corresponding (tin i > - l.-mml akondalkar'a redi/Jmail com 



prevent the fast evaporation from the patches a funnel 
was placed inverted on the mould. After ensuring the 
complete evaporation of the solvent, patches of 3.0 cm 
diameter were cut and packed in aluminum foil and stored 
in desiccators for future study. 

Physical C haracterization 

Thickness of polymeric patch was measured by using a 
screw gauge , having least count of 0.001 mm. In order to 
determine the elongation in terms of tensile strength, 
the poly meric patch was pulled by means of a pulley 
system; weights were gradually added to the pan to 
increase the pulling force till the patch was broken. The 
elongation i.e. the distance traveled by the pointer before 
break of the patch was noted . The tensile strength was 
calculated as kg/ cm 2 . The presence of moisture may not 
affect the hardness of patch in the normal environmental 
conditions, but it may affect in exaggerated conditions. 
The poly mer patches were cut, weighed and placed in a 
humidity chamber maintained at 68% RH for 72 hours to 
attain equilibrium. After 72 hours polymer patch were 
taken out and weighed accurately. The differences 
between initial and final weights were computed as 
percentage moisture absorbed. A weighed quantity of 
anhydrous calcium chloride was taken up to 10 mm height 
in each cell and a thin layer of silicon adhesive grease 
applied over the brim then patch was placed on brim and 
adhesive was allowed to set for 5 minutes. The cells 
were accurately weighed and kept in humidity chamber 
maintained at 68% RH for 24 h. After 24 h. the cells were 
again weighed and an increase in weight was considered 
as a quantitative measure of the moisture transmitted 
through the patch. 

Skin Preparation: 

The full thickness goat skin was washed with purified 
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water after removal of all subcutaneous fat and hairs and 
cut in to pieces for experimental use. The skin pieces 
were soaked in Phosphate buffer and stored at 
temperature l-3"C until used. 

In vitro Drug Permeation Studies: 

A comparative drug permeation study was carried out 
with drug solution in Phosphate buffer pH 7.4 and stable 
patches through goat skin using modified diffusion cell 4 . 
The concentration of drug was kept similar in drug 
solution in Phosphate buffer and the patches to compare 
permeation profile. The patches and drug solution were 



kept on stratum corneum side of cells and this patch - 
skin - complex sandwiched between donor and receptor 
compartment. The receiving compartment contains blank 
10.0 ml of Phosphate buffer pi I 7.4 and touches the dermal 
side of the skin. The whole of the assembly was kept on 
magnetic stirrer, which was thermostatically controlled 
at 37± 2"C at 100 rpm. Samples were withdrawn at pre set 
time interval from the receiving compartment and analyzed 
spectrophotometrically at 294 nm using JascoV-530 
Germany double beam spectrophotometer The 
permeation studies were determined for period of 9 hrs. 
and calculated as cumulative percent drug released." 





Figure 2. In-Vitro permeation profile (Higuchi Model ) of colchicine from TPVV, TPM & TPS Patches 
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Table I 

Physical Parameters of Transdermal Patches of Colchicine 



Formulation 


Polymer 


Modifier 


Thickness (mm) 


Tensile 


Moisture 


1 \ ne 


used 


1 sed 




Strength! kg cm") 


absorption(%) 


TPW (5%) 


PVA 


Without 
modifier 


0.042*0.0012 


1.39+0.013 


2.87*0.14 


TPW(I0%) 


PVA 


Without 
modifier 


0.044±0.0023 


1.42*0.024 


3.33±0.52 


TPS(5%) 


PVA 


Succinic 
acid 


0.039*0.0017 


l.37±0.031 


3.21±0.31 


TPS (10%) 


l'\ \ 


Succinic 
acid 


0.038±0.00I6 


l.45±0.02l 


3.58±0.31 


TPM (5%) 


PVA 


Myristic 
acid 


0.041 ±0.00 15 


I.40±0.I2 


2.92±0.6I 


TPM(I0%) 


PVA 


Myristic 
acid 


0.043±0.0034 


l.49±0.05l 


3.86±.35 



RESULTS AND DISCI SSION 

The primary objective of this study is to develop a 
novel transdermal delivery system (patches) of 
colchicine, which can eliminate the problems associated 
with the conventional routes of administration of the 
drug. In the present work transdermal patches of 
colchicine with various polymeric concentrations and 
various release modifiers were prepared. The effect of 
varying concentrations of the polymer on the physical 
properties of the transdermal patches was studied. The 
physicochemical characteristics with respect to 
thickness, moisture absorption and tensile strength of 
the transdermal patches of were satisfactory Table I The 
higher polymeric concentrations showed good film 
forming properties. 

To study the effect of release modifiers on rate of 
drug diffusion, various release modifiers were 
incorporated to the transdermal patch and subjected to 
in vitro diffusion studies. 

The in-vilro release data from the most stable 
patches Transdermal Patch without modifiers) TPW). 
Transdermal Patch with Succinic Acid as modifier (TPS) 
and Transdermal Patch with Myristic Acid as modifier 
(TPM) in terms of thickness, tensile strength and water 
transmission, followed zero order. The kinetic treatment 
revealed that the drug release from the patches followed 



Higuchi Model, as the correlation coefficient of linear 
relationship between the cumulative percent drug 
released and the square root of time of TPM was found 
to be 0.0956 and for TPW it was 0.993 1 , where as the 
correlation coefficient of linear relation for zero order 
was found to be 0.9812 for I PS. Thus the comparison of 
coefficient of linear relationship between the zero order 
and Higuchi model suggests that the drug permeation is 
controlled by diffusion in the transdermal patches (Figure 
I & Figure 2). 
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Preliminary Pharmacognostic Evalutions and Phytochemical 
Studies on Leaf of Chenopodium album (Bathua Sag) 

M.S.Pande*and A.K. Pathak 

Department of Pharmacy, Barakatullah University, Hoshangabad road, 
Bhopal (MP) 462026 

ABSTRACT 

The leaves of Chenopodium album I. inn (Chinopodiaceae) are reported to have great 
medicinal value. Pharmacognostic evaluation including examinations of morphological and 
microscopic characters, determination of leaf constant, ash value, pow der analysis, and extractive 
values were carried out. Phytochemical screening including qualitative chemical examinations w as 
also carried out. 

Key Words : Chenopodium album. Bathua. Phytochemical. soxhlet extraction, phytoconstituents. 
pharmacognostic. 



INTRODUCTION 

A genus of strong smelling herb commonly known 
as pigweed in English and distributed through out world. 
About 21 species occur in India of which few have been 
introduced. Some are cultivated for vegetable, and few 
for grains. In Hindi common name is Bathua sag. A 
polymorphous, mealy white, erect herb, up to 3.5m in 
height, and found wield in altitude of 4.700 meters and 
cultivated through out India. Stems rarely slender, angled, 
often striped green, red or purple: leaves rhomboid, 
deltoid to lanceolate, upper entire, lower toothed or 
irregularly lobed, extremely variable in cultivated forms, 
10-15 cm long, petioles often as long as thick blade; 
flowers in clusters forming a compact or loosely panicle 
spikes in axils; utricles with round, compressed, shining 
black seeds, possessing sharp margins. 

The herb is a common weed during summer and 
winter in waste places and in the field of wheat, barley, 
mustard, gram and reduces their yield. The weeds are 
low growing while the cultivated plants are tall and leafy. 
The young plant of not more than 20 cm is much 
esteemed as a potherb. The tender shoots are eaten raw 
in salad or with curd; they are also cooked as vegetable 
or the cooked shoots are mixed with curd and eaten. The 
dried herb is stored for future use. It is also used as 
fodder: pigeons consume the plant in large quantities. 
The leuves are rich in potassium and vitamin C. 

The leaves of Chinopodium album known as bathua 
sag is being used in traditional medicines. It has been 
found to have antipruritic and antinociceptic sperm 
immobilizing agent '. cryptomeridiol and 8- alpha- 
acetoxycyryptomeridiol as growth promoting activity. It 
has been found to have flavonoid as phenolic amide-, 



hypotensive in activity", saponin 7 , rich in iron content*, 
cinnamic acid amide" alkaloid chinoalbicin 1 ", 
apocortinoid", xyloside 1 '. phenols and lignans". 

MATERIALS AND METHODS 

The leaves of Chenopodium album Linn 
(Chinopodiaceae) collected in and around Bhopal were 
identified in Department of Pharmacy, Barakatullah 
University. Bhopal. A voucher specimen (No BUPII/ 
404 1 C) was deposited in the department. The plant was 
morphologically examined for shape of leaves, apex, base, 
margin etc. A separate section was prepared and examined 
for the identification of starch grains by staining with 
iodine solution. Powder (# 60) of the dried leaf was used 
for the observation of powder microscopic characters. 
The powder drug was separately treated with 
phloroglucinol -HCL solution, glycerin and iodine 
solution to determine the presence of lignified cells, 
calcium oxalate crystals and starch grains M as a part of 
quantitative microscopy, stomatal number, stomatal index, 
vein islet and veinlet termination number were determined 
by using fresh leaves of plant '*. 

Total ash, water and alcohol soluble ash, sulphated 
ash was also determined. Alcohol and water-soluble 
extractive values were determined ". 

Preliminary Phytochemical studies 

The powder of dried leaves was subjected to 
continuous soxhlet extraction with various organic 
solvents such as petroleum ether (60-80" c), chloroform, 
benzene, methanol & ethanol respectively. After 
concentration and drying of each extract in vacuum 
desicator identification of phytoconstituents was carried 
out using thin layer chromatography method by different 



detecting reagents ". 
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Table I 

Successive solvent Extraction of leaves of Chenopodium album Linn 

S. No. Solvents used Colour & Consistency Average extractive values in % 

w/vv on dry weight basis 

1 Petroleum Ether 40-60 Black green oily mass 3.53 

2 Benzene Black Green sticky mass 2.33 

3 Chloroform l ight green residue 2.83 

4 Acetone Yellow 2.66 

5 Methanol Yellow blackish mass 5.44 

6 Kthanol Brown dry mass 4.55 



Table 2 

Thin layer chromatography scheme used to detect various extracts of leaves of ( 'henopodium album Linn 



Solvent system used Detection Reagent Observation Inference P B C A M E 



Ethyl acetate: Methanol: 


K.OH 


Red.(Vis)Yellow 


Anthraquinone ... . . . 


Water(75.5:13.5:10) 






Anthrone 




Vanillin sulphuric 


Red/ yellow/brown 






acid 


'blue-green 






Dragendorffs 


Orange Red (vis) 


Alkaloid + + 




reagent 








NP/PEG andUV 


Yellow green 
/orange 


Flavonoid .. + + .+ 




VS reagent 


Blue (vis) 


Saponin 


Toluene : ethyl acetate 


VS reagent 


Red yellow' 


Essential oil + + .... 


(93:7) 




brown 'blue-green 






Hcl/Acetic acid 


Blue brown 






NIL! KOH 


Light Blue brown 





Table 3 

Evaluation of Chenopodium album Linn leaves 



S.No. 


Parameters 


Values obtained w/w on dry weight basis 


1 


Ash value- 


9.55 


2 


Water soluble ash 


3.85 


3 


Acid Insoluble ash 


8.33 


4 


Alcohol soluble ash 


7.28 


5 


Sulphated ash 


10.11 


6 


Stomatal number 


20-23 


7 


Stomatal index 


4.9-8.8 


8 


Veinislet number 


S-l 1 


9 


Veinlet Termination No 


5.5-7 


11 


Palisade ratio 


9.5-1 1.9 
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RESULTS AND DISCUSSION 

The morphological studies revealed the shape of 
leaves of Chenopodium album Linn simple, rhomboid, 
deltoid to lanceolate, upper entire, lower toothed or 
irregularis lobed. extremely variable in cultivated forms, 
11-14 cm long, petioles often as long as thick blade, 
lanceolate to oblong and length varies from 9 cm to 4.5 
cm broad with dentate margin. It has been found in dark 
green colour with smooth under surface. The petioles 
were of 1 to 1.3 cm in length. 

In powder microscopy straight walled polygonal 
collenchyma and yellow coloured bean shaped mass with 
mesh like striations were observed prominently. 
Multicellular covering type of trichome distinctly 
observed with bunch of parenchymatous polygonal cells 
were observed. A single piece of xylem and phloem with 
centrally located cambium layers were seen clearly. 

In the TS of leaves of Chenopodium album Linn 
showed the presences of circular arch of xylem covered 
with phloem. Thick walled parenchymatous cells were 
observed in upper epidermis but in lower epidermis 
replaced by round thin walled collenchyma. Further the 
multicultural covering trichome was also observed on 
horizontal layers of parenchyma. 

Successive solvent extraction values in various 
organic solvent were observed as petroleum ether 3.53%, 
benzene 2.33%, chloroform 2.83%. acetone 2.66%, 
methanol 5.44% and ethanol 4.55% as shown in (Table 
No. 1) 

The preliminary phytochemical studies with help of 
Thin Layer Chromatography method revealed that 
presence of alkaloid in chloroform, acetone, and methanol 
extract prominently. The flavonoid was present in 
chloroform, acetone, and ethanol respectively. The 
essential oil was observed in petroleum ether and 
benzene extract clearly. 

The proximate analysis revealed that total ash 9.55, 
water soluble ash 3.85, acid insoluble ash 8.33, alcohol 
soluble ash 7.28. sulphated ash 10. 1 1, stomatal no 20-23, 
stomatal index 4.9-8.8. veinislet no 8-11, veinislet 
termination no 5.5-7 and palisade ratio 9.5-11.9 values 
were observed in fresh leaves.(Table III) 
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After Use Wastage of Semisolid Tube Packaging: A Study 

Archana Singh, Rajesh s. Jadon*, D.C. Coupale and S. Nayak 

Bansal College of Pharmacy. Bhopal. M.P.- 402021 

ABSTRACT 

Packaging used to contain, protect, and preserve products during their distribution, storage 
and handling In this study, percent wastage was calculated after the complete evacuation of the 
collapsible tube It was found that smaller packing have more percentage of wastage as compare to 
the larger packing It was also observed that aluminum tubes retain more content as compared to 
plastic tubes << results in more wastage The lubes having narrow opening has more wastage compared 
la ii ider mouth 

Key Words: - Packaging, wastage, semisolids collapsible lubes 



INTRODUCTION 

Packaging, the technologies used to contain, protect 
and preserve products throughout their distribution, 
storage and handling, and at the same time to identify 
them, provide instructions for their use. and promote 
them. The packaging of pharmaceuticals involves 
containment as well as protection from potentially 
damaging environmental factors such as moisture, 
oxygen, temperature, and light.' The estimated value of 
packaging materials and machinery used for packaging 
throughout the world is £270 billion, of which the 
European figure is an estimated £100 billion. Some 60 per 
cent of all packaging is used for food and drinks, and it 
is also essential for cosmetics, domestic chemicals and 
electrical goods, pharmaceuticals, health care products, 
agricultural chemicals, seeds, and feeds, and industrial 
goods of all types, such as motor parts, and computer 
hardware and software. 

Pharmaceutical semisolid preparations include 
ointments, pastes, cream emulsions, gels, and rigid foams. 
Their common property is the ability to cling to the 
surface of application for reasonable duration before they 
are washed or worn off. This adhesion due to their 
rheologie beha\ior. which allows the semisolids to retain 
their shape and cling as a film until acted upon by outside 
force, in which case they deform and flow.- 

Packaging of semisolids consists of the packaging 
of oral liquids (solutions, syrups, emulsions, and 
suspensions) and products used for topical applications, 
such as ointments, gels, emulsions, suspensions, creams, 
& suppositories. Most often the semisolids used for 
topical purpose are packaged in collapsible tubes, jars, 
glass, and plastic bottles, with optional dispensing 



closures, which may include flip-top caps, dropper 
assemblies, medium-viscosity pumps (as used for 
products such in hand and body lotions), and high- 
viscosity pumps (as used for tooth gels). Pouches of 
assorted materials and shapes are commonly used for 
single-dose and sample dispensing."' 

Each packaging form must be carefully evaluated in 
light of dosage form to give guidance for the direction of 
the package qualification. For example, packaging of 
sterile liquids for injection requires a very thorough test 
protocol. The packaging of the most semisolids involves 
test protocols that are closure to those for solids. 4 The 
main technical issues involve adequate demonstration 
that interaction between contact surface and product 
are not significant and that product containment and 
protection is adequate. The challenge to package 
developer for these types of dosage forms is the need to 
device test that will be effective in discriminating among 
material choice on an accelerated basis so that real-time 
stability studies can be initiated at the earliest point in 
the project. When properly done, such protocols will 
yield reliable results that shorten developmental time, 
reduce project costs, and minimize material costs." 

The aim of this study was just to find out the 
percentage of drug which is wasted as wastage due to 
incomplete content removal from the container. 

MATERIALS AND MEDHODS 

In this study various semisolid formulations packed 
in collapsible metal or plastic tube were collected and 
weighed accurately before and after complete evacuation 
of the container. Percent wastage was calculated on the 
basis of the amount retained in the container after 
complete evacuation. 
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Table 1 

Percent Wastage of 5-10g Packing Size 



Brawl Same 



Company 



puckaging 
material 



Total 
Content 



Contents Remain 
After Complete 
Evacuat'um(ti) 



Percent 
Wastage 
<%) 



Ik-gay 

l.exus petroleum jelly 
Lipguard 

Moov 
Neosporin. 
Promise antieavity 
Quad ride mi 
Sensur 

Sensur 

Adcrferin™ 
Betadine 

Candid-B 

Efadeim 
Itch Guard 

Pepsodcnl Whitening 
King (iuaril 
Tantum Gel 



Chirayu Pharmaceuticals 

Zen Beauty Tech 

Paras Phamiaceiitical 
Ltd 

Burrough 

Wellcome(India)Ltd 
Balsara Home Products 
Ltd. 

Zyg Pharma Ltd. 

Grace well Glenmark 
Pharmaceuticals Ltd 
Gracewell Glenmark 
Pharmaceuticals Ltd 
Gladerma India Pvt. Ltd. 
WinMedicare Pvt. Ltd. 
Glenmark Pharmaceuticals 
Ltd 

Gladerma India Pvt. Ltd. 

Paras Pharmaceutical Ltd. 
Hindustan Lever Ltd. 
Paras Pharmaceutical Ltd. 
Elder Pharmaceutical Ltd 



Metal 
Plastic- 
Plastic 
Metal 
Plastic 
Metal 
Metal 

Metal 

Plastic- 
Metal 

Metal 

Plastic 

Plastic 
Plastic 
Plastic 
Metal 



7e 

lOg 

5g 
5g 
lug 
Sg 
Sg 

lOg 

I5g 
I5g 

I5g 

20g 

I5g 
20g 
I2g 
20g 



0.8580 i 0.007 
1 .8400 i 0.007 

0.3520 ± 0.009 

0.5502 * 0.008 

1.5340 ±0.007 

0.4390 ± 0.005 

0.5012 ±0.007 

0.6012 * 0.008 

l.7320±0.0050 
I.I050±0.0054 

l.5870±0.0045 

2.4320±0.0074 

1.2200*0.0076 
2.1020*0.0087 
1 .9840x0.0072 
0.9340*0.0082 



12.25*0.065 
18.40*0.071 

7.04±0.062 

ll.04±0.032 

I5.34±0.063 

8.78±0.043 

I0.02±0.045 

5.12*0.081 

1 1.54*0.07 
7.36*0.063 

10.58*0.07 

I2.I6±0.069 

08.06*0.067 
1 0.5 1 ±0.056 
1 5.0 1 ±0.068 
1 4.67*0.06 1 



Mean ± SD(N-3> 



Copyrighted material 



After Use Wastage of Semisolid Tube Packaging 



31 



Table 2 

Percent Wastage of 80-200g Size Packing 



Brand Name 



Company 



packaging 
material 



Total 
Content 



Contents Remain 
After Complete 
Evacuation(g) 



Percent 
Wastage 

(%) 



Close-up 
Vitamin fluoride 
system 

Colgate strong 
teeth 

C olgate Total 

Gillette series 
Shave gel 

Pepsodent complete 
germi check 
Pepsodent Regular 



Hindustan Lever Ltd 

Professional Oral Care 
Products Pvt. Ltd. 
Colgate Pamolive (India) 
Ltd 

Gillette India Ltd 

Hindustan Lever Ltd 
I lindustan Lever Ltd 



Plastic 

Plastic 
Plastic 
Plastic- 
Plastic 
Plastic 



I00g 

!50g 

80g 

I75g 
200g 



1.8420*0.003 

3.1290*0.005 

3.8450*0 003 

I 8220*0 004 

4.5020*0 004 
4 5020*0 002 



2 30*002 

3 12*0.02 

2.56*0.03 

2.27*0.03 

2.57*0.02 
2.25*0.03 



Mean * SD (N=3) 

RESULTS AND DISCUSSIONS 

The most semisolid like ointments, creams, and gels 
are widely packed in a tube either of aluminium or plastic. 
Initially collapsible aluminium tubes were introduced and 
still it is used in variety of products. Nowadays these 
aluminium tubes are slowly replaced by plastic tubes 
due to their cost and elegancy. Both cosmetics and drugs 
are packed in a tube packing. These packaging system 
has lot of advantages in the direction of safety and 
stability of the product but a common problem is always 
observed while complete removal of contents at the end 
use of the product. 

In the present study a number of tubes were c were 
of variety of product and sizes. It was observed that 
tubes with the packing size of 5-10 g (Table I) has more 
unused wastage i.e. 5-18 % The tubes having size more 
then 80 g (Table 2) has considerably less wastage i.e. on 
an average 2 %. It was also observed that aluminium 
tubes retain more content as compared to plastic tubes 
& results in more wastage. The tubes having narrow 
opening has more wastage compared to wider mouth. 
From the above results it can be said that the customer 
or patient has to waste the product unwillingly & 



knowingly due to problems in complete removal of 
contents. Therefore there is need to modify the design 
of tube packing to improve the complete use of the 
product. A lot of work & research can be done by the 
pharmaceutical engineers / pharmacists to solve this 
common problem. 
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Estimation of Levocetrizine UV/Vis Spectroscopic Method in 

Tablet Dosage From 

AtulTripathi, Prashant diode*, Hemanl Dbongade and S.Nayak 

Bansal College of Pharmacy Bhopal MP. 462021 

ABSTRACT 

.1 simple, precise and sensitive ( I Spectroscopic method in ultraviolet region has been 
developed for the determination of Levocetirizine in tablet dosage form Levocetirizine exhibited 
maximum absorbance at 231 nm using methanol as a solvent /leer 's law obeyed in the range of 5-30 
pg ml. Results of analysis of the methods were validated statistically and by recovery studies 

Key Words ': l evocetrizine. VV Vis Spectroscopic studies 



INTRODUCTION 

Levocetirizine dihydrochloride is a third generation 
non-sedative antihistamine, developed from the second 
generation antihistamine cetirizine 1 . Chemically 
levocetirizine is the Acetic aeid.[2-[4-[(/?)-(4- 
chlorophenv I Iphenv Imethy 1 1- 1 piperazinv l]ethoxv |-. 
dihydrochloride' with molecular formula 
C JI H ;5 CIN.O,.(HCI), 

The structural formula of levocetirizine is as follows': 




Levocetirizine dihydrochloride is used in several 
conditions such as allergic & perennial rhinitis, seasonal 
allergies, all forms of skin allergies like food & drug allergy 
or atropic dermatitis, chronic idiopathic urticaria.' 

Levocetirizine works by blocking histamine 
receptors. It does not prevent the actual release of 
histamine from mast cells, but prevents it binding to its 
receptors. This in turn prevents the release of other 
allergy chemicals and increased blood supply to the area, 
and provides relief from the typical symptoms of hay 
fever 4 \ The extensive literature survey carried out 
revealed that no methods have been reported for the 
estimation of Levocetirizine by UV Spectrophotometer, 
whereas some methods for the estimation by capillar) 
electrophoresis and some pharmacological studies were 
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available" 7 *. 

MATERIALSAND METHODS 

All the chemicals used were of analytical grade. 
Absorbance measurements and estimation were made 
with Ultra Violet Spectrophotometer -1700 by Shimadzu 
Co. Japan with 1.0 cm matched quartz cell and PMT as a 
detector. The gift sample of Levocetirizine was obtained 
from Zim Laboratories, Kalmeshwar. Nagpur (M.S.). The 
estimation of two marketed formulations was done by 
using the proposed method. 

Selection of solvent: 

Different solvents such as water, methanol and 
acetone have been tried and the individual spectrum was 
obtained. Maximum sensitivity was found with methanol. 
Hence, methanol was selected as solvent for present 
study. 

Selection of Wavelength: 

The spectrum of Levocetirizine (5ug/ml) was 
obtained, from the spectra the absorbance maxima for 
Levocetirizine was found 23 I nm. Hence, for present study 
231 nm was selected as X. 

mas 

Preparation of sample Solution: 

Twenty tablets each containing 5mg of Levocetirizine 
were weighed. The average weight was calculated. The 
tablets were grounded to tine powder and the quantity 
of powder equivalent to 5mg of Levocetirizine was 
weighed and dissolv ed in 20 ml of methanol in 50 ml of 
volumetric flask by gently warming and volume was made 
upto the mark. Further, 1ml was diluted upto the 10ml to 
get lOug/ml. 

Preparation of standard solutions: 

lOOmg of Levocetirizine was taken in a 100ml 
volumetric flask. To this 20ml of methanol was added for 
dissolving the drug. It was shaken for one minute to get 
a clear solution and the volume was made up to 1 00ml 
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with solvent (stock solution). 1 0ml from stock solution 
was taken and again it was diluted upto 1 00m I. The final 
standard solutions were prepared in such a way that 
each standard llask contains 5.10.15.20 and 25 ug ml of 
Levocetirizine. 

Preparation of Calibration Curve: Aliquots of standard 
Levocetirizine were prepared in the concentration range 
of 5-25ug ml and absorbances were measured at 23Inm 



against methanol as a blank. The calibration curve was 
prepared b\ plotting absorbance Vs concentration. The 
concentration of sample was determined from calibration 
curve. 

Estimation of Levocetirizine: 

For Brand A (LCZ I the amount of Levocetirizine was 
found to be 5.056 mg tab i.e. 101.12%. 
For Brand B (Levcope) the amount of Levocetirizine was 
found to be 4.906 mg tab i.e. 98.12%. 



Table l 
Analysis of formulation 



Formulation 


Drug 


Label 
claim 
(mg/tab) 


Estimated 
a mo ti nt 
(mg/tab) 


•/.Label* 
Claim 


% 
RSI)* 


% 

Recovery* 


Brand A 
(LCZ) 


Levocetirizine 


5 


5.056 


101.12 


0.751 


100.45 


Brand 1? 
1 1 excope) 


1 .cvocctirizinc 


5 


4.906 


98.12 


1.259 


98.9 



* Mean of si\ determination 

Brand A: LCZ. Manufactured b\ Akumo drugs pharmaceuticals ItdMarkcled In Repress Pharmaceuticals Pvt. Ltd.. New Oelh 
Brand IJ: Levcope. Manufactured by Next Wave India SirniourMarketed by Mankind Pharmaceutical Ltd.. New Delhi. 



Table-2 

Optical characteristics, precision, accuracy data 



Sr. no 


Parameters 


Values 


1 


X 


23 1 inn 


2 


Bcer.s law range! ugml) 


5-25 


.i 


Molar Absorbivity(l/mol/cm) 


1.23 X 10 4 


4 


Correlation coefficient 


0.9998 


5 


Slope 


0.0867 


6 


Intercept 


0.014 



RIM LI S AND DISCI SSION 

Estimation of Levocetirizine in marketed dosage 
forms by UV Spectroscopic method which was carried 
out using optimized conditions. I he assay procedures 
were repeated for five times and mean absorbivitis, mean 
absorbance, mean weight of standard drugs, weight of 
sample taken for assay was calculated. The percentage 
of drug, amount present in formulations and percentage 
RSD were calculated. Reproducibility of the method was 



validated with recovery studies and given in presented 
in Table 1. The results of analysis shows the amount of 
drugs was in good agreement w ith label claim of the 
formulations. Optical characteristics, precision and 
accuracy studies had been performed. Table 2. All the 
values were found to be well within the acceptable limits. 
The developed method is simple, accurate, sensitive, 
reproducible and rugged, hence can be used for the 
estimation of Levocetirizine in dosage forms and can 
also be used for routine laboratories purposes. 
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Comparative in vitro Evaluation of Government Hospital 
Supplied and Commercial Brands of Paracetamol Tablets 

A. Chourasia*, B. J. Mishra, Richa .Mishra and P. Kannojia 

Technocrats Institute of Technology-Pharmacy, Bhopal, Pin: 462021. 
Madhya Pradesh. India 

ABSTRACT 

Two popular marketed brands of Paracetamol tablets A and li and Paracetamol obtained 
from two different Government hospitals C and I) w ere evaluated comparatively for six in vitro 
parameters of lab/el evaluation, vi: weight variation, friability, hardness, drug contents (assay), 
disintegration and dissolution. The results of study revealed that quality of hospital supplied 
Paracetamol tablets is comparable to that of the popular marketed brands of Paracetamol; irrespective 
of the general psychology that the quality of Government hospital supplied medicine is poor. 

Key words: Paracetamol, antipyretic, disintegration, dissolution, friability 



INTRODUCTION 

Paracetamol is a non-steroidal analgesic and 
antipyretic agent 1 with minimal side effects. Chemically 
it is 4-hydroxy acetanilide (acetaminophen)'. Paracetamol 
is a potent antipyretic and has analgesic action almost 
equal to aspirin in therapeutic doses, commonly used in 
conditions like headache and muscular pain. It is the 
most frequently prescribed and one of the best drugs to 
be used as antipyretic. The clinical efficacy and safety 
of pharmaceutical products' are dependent upon the 
formulation parameters preset during its formulation to 
assure the desired purpose. The efficiency of 
pharmaceutical products depends on its formulation 
properties and manufacturing methods, hence it is likely 
that the quality of pharmaceutical product may vary. In 
India, large number of population receives the medication 
from Government hospitals 4 , which is the most economical 
source of medicines. Therefore, the quality of medicines 
available in such hospitals is of utmost importance. It is 
a general psychology that the quality of medicines 
supplied by Government hospitals is poor as compared 
to marketed brands. A survey was conducted on 500 
people in Bhopal city which led us to conclude that. 65°'o 
population prefers marketed brands of medicines over 
that of government hospital supplied medicines (Figure 
1 ). Therefore, it was decided to carry out the comparative 
evaluation of Paracetamol tablets obtained from two 
different Government hospitals with that of most popular 
marketed brands. Paracetamol tablets with label claim 
500 mg were taken for the study. 

MATERIALS AND METHODS 

Two commercially available brands of Paracetamol 



tablets were purchased from retail store and Paracetamol 
tablets of Government hospitals were collected. All 
brands had same manufacturing year, and were recently 
manufactured. The products were coded as A and B for 
commercial brands and C & D for hospital supply tablets. 
The products were evaluated for weight variation, 
hardness, friability, drug content (assay), disintegration 
and dissolution study in accordance with the Indian 
Pharmacopoeia (I. P. 19%). All the reagents and chemicals 
used were purchased from Qualigens (India) and were of 
AR grade. All the official evaluation tests' were carried 
out strictly in compliance with I.P.I 996. 
Dissolution test: Dissolution test was carried out using 
900 ml of Phosphate buffer pH 7.8 as a dissolution 
medium, in a paddle type dissolution apparatus; make 
Labtech, at a paddle speed of 50 rpm for 30 min. 
Absorbances of the resulting diluted solutions were 
measured at 249 nm against phosphate buffer as a blank. 
The amount of dissolved drug was calculated using 
standard calibration curve. (Table 2) 
lest Tor disintegration: One tablet was added in to each 
of the six tubes of the disintegration testing apparatus, 
make Labtech. The assembly was suspended in beaker 
containing 100 ml of water as the disintegration medium. 
The time required for complete disintegration of each 
tablet was observed and the average disintegration time 
was determined. (Table I) 

Assay: 20 tablets were weighed individually and 
powdered. Amount of powder equivalent to 0.15 gm of 
Paracetamol was taken with 50 ml of 0.1 M NaOI I and 
diluted with 100 ml of water in 250 ml volumetric flask 
and the volume was made with water, mixed and filtered. 
Accurately measured volume of 10 ml of this solution 
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was diluted to 1 00ml w ith water. To 10 ml of this solution 
10 ml of 0.1 M NaOH was added and diluted to 50 ml with 
water and mixed. Absorbance of resulting solution was 
measured at 257 nm spectrophotometrically on a UV- 
Visible spectrophotometer, make Shimadzu, model no. 
Pharmaspec series UV-1700. (Table 3) 

Hardness, Friability and weight variation : 

Hardness was determined using Pfizer hardness 
tester. Five tablets of each brand were tested for 
hardness. Friability of the tablets was tested using Roche 
type friabilator. make Labtech. For the friability testing. 
20 intact tablets were weighed accurately and were placed 



in friabilator drum and rotated for 100 revolutions at 
speed of 2 revolutions per minute. The tablets were 
removed, de-dusted and weighed accurately. The percent 
friability was calculated using the following formula- 
te Friability = I - F x 100/ 1 

Where, I = Initial weight, and F = Weight after 
friability. 

Weight variation test was performed using 20 tablets 
on a top loaded digital balance, make Essae model no. 
DS-852J. Twenty tablets were weighed accurately and 
average weight was calculated. Each tablet was weighed 
individually and percent deviation from the average 
weight was calculated. (Table 3) 



Table 1 

Disintegration time for different Brands of Paracetamol Tablets 



Average 
Disintegration Time 
(min: sec) 



B 



8:32 



4:15 



6:32 



4:08 



Table 2 

/// vitro rate of dissolution of different brands of Paracetamol Tablets 



S. No. 


Time of 
Analysis 




Cumulative % Drug Release 








A 


B C 


D 


1 


10 min 


73.00% 


78.30% 71.68% 


65.19% 


2 


20 min 


78.30% 


84.38% 80.20% 


75.00% 


3 


30 min 


92.00% 


94.20% 95.7% 


98.72% 




Results of weight van 


ation hardness 


Table 3 


Tablets* 


Brand 


Hardness 


% Friability 


% Weight variation (± 
values) 


\ssa> 

(%) 


A 


5.5 


0.93 % 


4.4% 


101.46% 


B 


4.2 


0.51 % 


2.6% 


89.67% 


C 


3.3 


0.96 % 


1.9% 


100.525% 


D 


3.9 


0.41 % 


3.9% 


91.53% 



* Results are mean values of five replicate samples 
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Figure 1: Survey Result or 500 persons in the region of Bhopal for faith in government hospital supplied medicine 



RESULTS AND DISCI SSION 

All the products complied with the standards for friability, 
hardness, weight variation, disintegration, dissolution 
and assay, except brand B which did not comply with the 
test for friability. The results are depicted in tables I, 2, 
and 3. The dissolution pattern was found to be vary ing 
for each product, but within the prescribed limit. From 
the results obtained it is clear that, the overall quality of 
Government hospital supplied Paracetamol tablet is 
comparable with popular marketed brands. 

This experimental study will help to change the view 
of people towards the Government supplied drugs. The 
study helped us to become aware that even the 
commercial brands of medicine may sometimes lack 
quality and fail some quality parameters set by the 
regulatory agencies. 

The comparative study revealed that the hospital 
supplied samples did not comply with some of the 
parameters meant for the formulation of solid tablet 
dosage forms. 

CONCLUSION 

To conclude, the study helped us to know that the 
general mentality that the hospital supply of medicines 
throughout the country is poor compared to popular 
market brands needs to be changed. It is evident that the 
non government organizations and the government of 
state has taken serious steps to improve the quality of 
the medicines that are being supplied to the WHO aided 
hospitals. From the results of this study, the survey w hich 



was conducted before the start of the study could be 
proved wrong, as some quality parameters of popular 
market brands also did not match with the specifications 
meant for them. 
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Topical Liposomal Gel with Aceclofenac: Characterization and 

in vitro Evaluation 

Akanksha Garud* ', Navneet Garud J , Vivek Tomar 1 and Mayank Maheshwari 1 

'Institute of Professional Studies, College of Pharmacy, Gwalior-474001 (M.P) -School of Studies in 
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ABSTRACT 

The objective of the present study w as to design liposomal gel of Aceclofenac, a NSAID 
drug Multilamellar liposomes were formed by lipid film hydration method using different ratios of 
phosphatidyl choline and cholesterol The liposomal formulation was characterized for vesicle she 
analysis, entrapment efficiency, in-vitro permeation studies and in-vitro stability studies The 
incorporation of bioadhesive gel Carbopol 97 4 P further extended the release time of the liposomes. 
The comparative in-vitro permeation study of the liposomal suspension and liposomal gel showed 
that the drug permeation through dialysis membrane was greater than that of aqueous solution of 
drug and drug in carbopol gel The stability studies depicted negligible drug loss at room temperature 
and in refrigerator. 

Keywords : Liposomes. Aceclofenac, Carbopol. Topical Application, stability 



INRTODUCTION 

Liposomes are microscopic or submicroscopic 
structures, formed from phospholipids in the size range 
of 10 nm to 80 nm. Depending upon the method of 
preparation and size; liposomes may be referred as 
unilamellar and multilamellar phospholipids vesicles, 
comprising of one or more concentric lipid bilayers 
resulting in spherical particles' : .Owing to the amphiphilic 
nature of the phospholipids, liposomes are suitable for 
sustained drug delivery of various lipophilic and 
hydrophilic drugs. 

Since, the phospholipids correspond to the 
physiological membrane lipids, topical liposomes, in 
particular, possess greater penetrability through the 
skin'. This is the case for the inflamed skin, into which 
liposomes can penetrate readily. The use of liposomes 
to enhance penetration has been explored for oral, topical, 
ophthalmic and other parenteral routes since time back. 
Recently, liposomal carriers; have found application in 
topical formulations, avoiding the adverse effects 
associated with oral administration and also the parenteral 
administration which is restricted due to its aqueous 
solubility criterion 4 . 

The study aimed at preparing liposomal gel of 
Aceclofenac, for topical application'. The role of the 
bioadhesive polymer carbopol 974P was also observed 
in the in-vitro skin permeation studies. Aceclofenac, a 
NSAID drug is indicated for the relief of pain in 
osteoarthritis, ankylosis spondylitis, dental pain, low 
back pain, gynaecological pain. etc. Given orally, 
Aceclofenac shows various adverse effects viz. nausea, 
vomiting, and abdominal pain. The short half-life of 4- 
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4.3 hr led to multiple dosing of the drug which further 
encouraged us to formulate liposomal gel of Aceclofenac 
for topical use as sustained drug delivery system*. 

MATERIALS AND METHODS 

The drug Aceclofenac was obtained as a gift sample 
from Ind-Swift Pvt. Ltd..Chandigarh. Carbopol 974P gift 
sample was procured by Colorcon Asia Pvt. 
Ltd.,Verna,Goa. Phosphatidyl choline (PC) and dialysis 
membrane bag (0.45 urn) was purchased from Hi-Media 
Laboratories, Mumbai. Propylene glycol was purchased 
from Qualigens Fine Chemicals.Bombay. Sodium lauryl 
sulphatewas purchased from CDH, New Delhi. All other 
chemicals and solvents used were of analytical reagent 
grade. Phosphate buffer pH 7.4 was composed of 137 
mmolL 1 NaCl; 1.4 mmolL ' KH,P0 4 and 16.7 mmolL 1 
Na,HP0 4 in deionised water. 

Preparation of Liposomes : 

Multilamellar liposomes containing Aceclofenac 
drug were prepared by the lipid film hydration technique. 
The lipid phase was prepared by dissolving accurately 
weighed quantities of the drug, PC and Cholesterol in 
different ratios (Table I ) in methanol-chloroform mixture 
(1:2, v/v), in a round bottom flask. The organic solvent 
was removed from the lipid phase evaporation under 
vaccum at 45-55UC, to obtain a dry lipid film on the wall 
of the flask. The dry film was hydrated with phosphate 
buffer, pH 7.4 at temperature 60UC. The dispersion 
obtained was vortcxed for about 2 min. After 24 hr, 
liposomal suspension was again washed with phosphate 
buffer pH 7.4 and centrifuged at 12000 rpm for 120 min. 
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twice, in order to remove the unentrapped portion of the 
drug 7 "". 

Preparation of gel : 

For the incorporation of liposomes for topical 
delivery, a bioadhesive gel was made which acts as 
vehicle. Carbopol 074 P (2 g) was dispersed in distilled 
water (88 ml) by stirring at 800 rpm for 60 min. Then, 
propylene glycol (10 ml) was added and the mixture was 
neutralized by addition of 10% NaOH. Mixing was 
continued until a transparent gel appeared. The amount 
of the base was adjusted to achieve a gel w ith pH 5.5. 

Incorporation of liposomes into gel : 

Liposomes containing the drug (separated from the 
entrapped drug) were mixed into the carbopol gel with 
anelectrical mixer (25 rpm, 2 min). 

Characterisation of liposomes : 

Transmission electron microscopy (Ti.M): liposomes 
were analysed by placing the sample on copper grid and 
by negative staining with 2.0% phosphotungistic acid. 
Samples were dried at room temperature for 10 min and 
then analysed by TEM at 80 kV. 

Vesicle size analysis: After hydration of liposomes 
with phosphate saline buffer at pH 7.4. followed by 2 min 
vortexing; the dispersion was observed under optical 
microscope at 65 X magnification. Liposomal size 
distribution of vesicles was noted using calibrated stage 
and ocular micrometer fitted in eye piece"" 1 

Vesicle count: Liposomal formulation was diluted 
upto 10 times phosphate saline buffer, pH 7.4 and the 
number of vesicle/mm 3 was counted by optical 
microscope using hemocytometer (CPF, China). The total 
number of vesicles/mm - was counted using the following 
formula:- 

Total no. of vesicles mm Total no. of vesicles X 



dilution X 4000 Total no. of squares counted 

Drug entrapment efficiency: It is defined as the 
amount of drug associated with liposomes to the total 
amount of drug. To evaluate the loading capacity, the 
liposomal suspension was suitably diluted with 
phosphate saline buffer, pi I 7.4 and centrifuged at 12000 
rpm for 100 min. in Remi CPR-24 centrifuge. Pellets 
containing drug-loaded liposomes were formed at the 
bottom and the clear liposome-free solvent fraction 
(supernatant) at the top. The supernatant was observed 
for free drug at »max 205 nm using Shimadzu-1 700 UV 
spectrophotometer 1,1 '. The % encapsulation efficiency 
(E) was calculated using the following formula:- 
%E = (TD-UD)/TD X 100 
Where, TD = total drug concentration and UD = 
concentration of unencapsulated drug. 

In-vitro drug permeation studies: The in-vitro drug 
permeation studies were performed using Franz diffusion 
cell. The drug formulation was placed in the donor 
compartment while the receptor compartment contained 
65 ml, 0.0% NaCI at pH 7.4. The dialysis membrane was 
so placed that it just touched the solvent portion. As the 
dialysis membrane correlates with that of the skin, it acts 
as a permeation barrier in the diffusion cell. Sodium lauryl 
sulphate (1%) was added to the receptor compartment 
to ensure sink conditions. Aliquots of 2.0 ml samples 
were withdrawn at 0, 1 ,2,3,4,5,6,7 and 8 hr from the receptor 
compartment and the drug was assayed 
spectrophotometrically at »max 205 nm". 

Storage stability studies: To observe the ability of 
the liposomal vesicles to retain drug, the liposomal 
suspension were sealed in ampules (10 ml capacity) and 
stored at different temperatures i.e. in refrigerator (2 - 
8UC), room temperature. 37±2UC and 45±2UC for 4 weeks. 
Samples were withdrawn periodically and analysed for 
the drug content, in the manner desirable under drug 
entrapment studies. 



Table 1 

Effect of drug - lipid ratio &amount of cholesterol on % drug loading in the liposomal formulations 



SNo. 


Formulation Code 


Composition PC : CHol : Drug 


% Drug Loading 


1 


LI 


50:50:20 


45.25 ± 2.40 


2 


L2 


60:40:20 


67.32 ± 1.42 


3 


L3 


70:30:20 


67.28 ± 3.24 


4 


1.4 


80:10:20 


63.16 ±5.74 


5 


L5 


00:10:20 


57.45 ±2.88 



* Values indicates mean ± SD (n=3) 



Copyrighted material 



Topical Liposomal Gel with Aceclofenac: ( 'haracterization and in vitro evaluation 



Table 2 

In-vitro permeation from different formulations of Aceclofenac 



S. No 


Aceclofenac Formulations 


Mean Cumulative % drug permeated in 8 hrs 


1 


Aqueous Drug solution 


3 1 .24 ± 1.98 


2 


Drug in Carbopol Gel 


28.16 ±3.24 


3 


Liposomal Suspension 


60.48 ±4.21 


4 


Liposomal Gel 


61.26 ±2.38 



The experiment was done in triplicate (n=3) 
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RESULTS AND DISCI SSION 

Transmission electron microscopy: TEM 
photograph showed that the size of the optimized 
formulation was 882.245±0.0 1 nm. The increase in vesicle 
size may be because of the increase in the lipid mass 
ratio, which indicated that all the vesicles are multilamellar 
in nature. 

Vesicle size analysis: The average vesicle size was 
found to be 6.64±1.52; l.42±0.50; 3.72±0.74; 7.56±0.77 
and 8.62±0.82 urn for formulations L1,L2,L3,L4 and L5, 
respectively. The experiment was performed in triplicate 
(n=3). 

Vesicle count: Vesicle count was done by using 
hemocytometer, and was found to be ( 1 2.32± 1 .42; 
15.21±2.24;2I.10±2.86;28.I8±I.9I and I6.34±2.88)X 1000/ 
mm 3 for the formulations L 1 .L2.L3.L4 and L5, respectively. 
The experiment was performed in triplicate (n~3). 

Drug entrapment efficiency: On decreasing the 
amount of cholesterol in the formulation; the 
encapsulation efficiency was found to be increased. As 
the ratio of soya lecithin is increased, the drug loading 
increases until a definite limit for lipophilic drugs. 

In-vitro drug permeation studies: The results of the 
in-vitro drug permeation studies conducted with different 
formulations of Aceclofenac are given in table 2. The 
amount of drug permeated in 8 hours from liposomal 
suspension and liposomal gel were 60.4% and 61.2%, 
respectively, whereas the drug permeated in case of 
aqueous solution and drug in carbopol gel was found to 
be only 31.2% and 28.1% respectively. (Figure - 1 ). The 
results show significant increase in permeation of 
Aceclofenac from the liposomal formulations. 

Storage stability studies: The L3 liposomes were 
found to be reasonably stable in terms of fusion and/or 
vesicle rupture, over the studied storage period. They 
also retained their multilamellar nature and shape 
uniformity. The bar diagram (Figure - 2) depicts the 
percent drug leakage from the liposomes for 4 weeks, at 
different storage temperatures. Substantial loss of drug, 
i.e. 12 to 20% was noticed at elevated temperatures, viz. 
37±2UC and 45±2UC. respectively. On the other hand, at 
lower temperatures, v iz. RT and RF, the liposomes retained 
92 to 95% of the incorporated drug, respectively. Loss of 
drug from the liposomes may be due to the effect of 
temperature on the gel to liquid transition of lipid bilayers 
and possible degradation of phospholipids, leading to 
leakage of drug from liposomes. It was observed that on 
decreasing the concentration of cholesterol; the drug 
release and stability behaviour of the formulation is 
increased. Incorporation of bioadhesive polymer 
carbopol 974P in the liposomes led to increase in the 
stability of the formulations. It was thus concluded that 
Aceclofenac has the potential to produce sustained effect 



for topical application as liposomal gel formulation. 
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SI Symbol 
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m 
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gram 


g 


Use lowercase for 
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kg 


kilogram 




kg 


symbols or 






Time 


second 


s 


abbreviations. 








minute 


m 


Symbols are not 


meter 


m 




hour 


h 


followed by a 








day- 


d 


period, exception 








week 


w 


end of sentence 








month 


m 


Do not pluralize symbols 


kilogram 


kg 




year 


y 


When numbers are 


100 meters 


100 m 


Amount of substance 


mole 


mol 


printed symbols are 






Area 


square meter 


m-' 


preferred 






Volume 


cubic meter 


m 1 


Space between number 


2mol 


2 mol 




liter 


1 


and symbol 


1 Omg 


10 mg 




milliliter 


ml 


Place a zero before 




0.01 




microliter 


"1 


a decimal 
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0.75 
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long number 
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